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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent suspensions or arms of a HSA from being 
deformed by heat generation of a write driver circuit while shortening a wiring length 
between each of read amplifier circuits and the write driver circuits and heads. 
SOLUTION: This disk device is constructed such that a read amplifier IC including a 
read amplifier circuit is mounted on the suspension 28 of each HSA 20 of an actuator 
13, and a write driver IC 18 including the write driver circuit is mounted on the tip part 
of the main FPC 17 of which the tip part is fixed on a bearing assembly body 22. A 
control IC 152 including a control circuit for controlling the read amplifier in each read 
amplifier IC 36 and the write diver circuit in each write driver IC 18 or the like are 
mounted on a board main body 150 forming a fixing part of the main FPC 17. The 
control IC 152 is connected with each read amplifier IC 13 and write driver IC 18 via 
the main FPC 17. 
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BASIC-ABSTRACT: 

NOVELTY - An FPC connects a lead amplifier IC (36) with the control circuit of 
a control IC (152) to a light driver IC (18). The control IC is fixed to the 
base end of the FPC. The tip of the FPC mounts the light driver IC and is 
connected to the bearing assembly (22) of an actuator (13). The lead amplifier 
IC is supported with the suspension (28) of each HSA (head suspension assembly) 
(20). 

DETAILED DESCRIPTION - The stack of HSAs is each rotatably arranged 
corresponding to the recording surface of a sheet of disc medium (11). An arm 
(26) on each HSA is mounted on the actuator. 

USE - For supporting head of disc apparatus e.g. magnetic disc unit. 

ADVANTAGE - Prevents suspension or arm of HSA from deforming due to heat 
generated by light driver circuit. Shortens length of wiring between each lead 
amplifier circuit and light driver circuit, and a head. Eliminates vibration 
during high-speed switching of the light driver circuit in the light driver IC, 
by preventing fluctuation of a source voltage in the control IC Including a 
shock sensor circuit. 

DESCRIPTION OF DRAWING(S) - The figure shows the perspective diagram of the 
main FPC fixed to the bearing assembly of actuator. (Drawing includes 
non-English language text). 
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* ♦ NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The lead amplifier IC which this invention requires for the disk unit equipped with the actuator with which the stack of the 
head suspension assembly which supports a head was carried out, especially includes a lead amplifier circuit is related with the disk unit mounted in 
the suspension or arm of a head suspension assembly. 
[0002] 

Pescription of the Prior Art] With the magnetic disk drive which carried the head suspension assembly (HSA) including the suspension in which the 
head (magnetic head) was attached, conventionally The lead amplifier circuit which amplifies the signal read in disk media (magnetic-disk medium) 
by the head, A head amplifier circuit (head IC) including the light driver circuit to which the data writing to the magnetic-recording medium by the 
head concerned is made to perform by switching a direction to the above-mentioned head and passing a current It was common to have been mounted 
in the fixed part of a flexible printed circuit substrate (FPC). 

[0003] However, in the magnetic disk drive with which the head amplifier circuit was mounted in FPC, since wiring between the lead amplifier 
circuits and heads which are contained in the head amplifier circuit became long, it was easy to be influenced of the noise, and there was a problem 
that the band by the noise was restricted. 

[0004] So, in the magnetic disk drive in recent years, in order to shorten the die length of wiring between a lead amplifier circuit and a head, the 
attempt which mounts the head amplifier circuit including a lead amplifier circuit and a light driver circuit concerned formed into 1 chip on the 
suspension of HSA in which the head is attached, or an arm is made. Such a mounting gestalt is called COS (chip-on suspension). Here, the circuit 
(control IC) including the control circuit which controls a lead amplifier circuit and a light driver circuit formed into 1 chip is mounted in the fixed 
part of FPC. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the conventional COS technique in which the head amplifier circuit including a lead 
amplifier circuit and a light driver circuit formed into 1 chip is mounted on the suspension of HSA, or an arm, there was a problem of a suspension or 
an arm deforming or exceeding the guarantee temperature of a head amplifier circuit (head IC) of operation by generation of heat of the light driver 
circuit included in a head amplifier circuit. 

[0006] Then, only a head amplifier circuit is mounted on a suspension or an arm, and a light driver circuit can consider including in the control IC 
carried in the fixed part of FPC. However, since wiring between a light driver circuit and a head becomes long when a light driver circuit is included 
in the control IC in which it is carried by the fixed part of FPC, the inductance, the impedance, and capacity of the wiring become large, and the 
standup property of a write current worsens. For this reason, the following problems occur. That is, in the latest magnetic disk drive, the problem that 
cannot pass a current to the set point and the jitter of a write current will become large if the standup property of a write current worsens, since it is 
required that a light frequency should be raised and high-speed switching of the light driver should be carried out by about 200MHz occurs. 
[0007] Moreover, in consideration of use in a mobile environment, or the use carried in a mounted machine, the shock sensor which detects vibration, 
the impact, etc. added to the disk unit concerned is mounted in the latest magnetic disk drive. As for the shock sensor circuit which amplifies the 
output of this shock sensor, being contained in Control IC is common. However, when both the shock sensor circuit and the light driver circuit are 
included in Control IC, since the output voltage of a shock sensor, i.e., the input voltage of a shock sensor circuit, is very as small as mV order, when 
a high current is switched in a light driver circuit at high speed, the supply voltage inside control IC is changed and there is a possibility of incorrect- 
detecting vibration, an impact, etc. 

[0008] While this invention was made in consideration of the above-mentioned situation and the purpose shortens the die length of wiring between 
each of a lead amplifier circuit and a light driver circuit, and a head, it is in offering the disk unit which can prevent that the suspension or arm of a 
head suspension assembly deforms by generation of heat of a light driver circuit. 

[0009] Even if other purposes of this invention carry out high-speed switching of the light driver circuit, they are to offer the disk unit which can 
prevent that vibration, an impact, etc. are incorrect-detected as supply voltage is not changed within the control IC including a shock sensor circuit 
[0010] 

[Means for Solving the Problem] The disk unit concerning the 1st viewpoint of this invention is a head suspension assembly including the suspension 
which extended from the arm which supports a head. The actuator which made free the stack of the rotation of the head suspension assembly (HSA) 
arranged corresponding to the recording surface of the disk media of at least one sheet, respectively to the above-mentioned disk media, The lead 
amplifier IC including a lead amplifier circuit which was mounted on the suspension of each above-mentioned HSA, or the arm, and was connected 
to the head supported by the suspension concerned The flexible printed circuit substrate with which the point was fixed to the above-mentioned 
actuator (main FPC), The light driver IC including a light driver circuit which was mounted in the point of above-mentioned main FPC, and was 
connected to the head supported by the suspension of each HSA of the actuator concerned The control circuit which controls the lead amplifier 
circuit in the above-mentioned lead amplifier IC and the light driver circuit in the light driver IC at least is included. It connects with each lead 
amplifier IC and the light driver IC through above-mentioned main FPC, and is characterized by having the control IC fixed to the pedestal. 
[0011] In the disk unit of such a configuration, the lead amplifier IC including a lead amplifier circuit is carried on the suspension of each HSA, or an 
arm. Since the light driver IC including a light driver circuit is carried in the point concerned of main FPC by which a point is fixed to an actuator, 
Compared with the configuration in which a light driver circuit is built in the control IC fixed to the pedestal of a disk unit, it becomes possible only 
for the die length for moving part of main FPC to shorten wiring distance between a light driver circuit and a head. Consequently, it becomes 
possible for the standup of a write current to become quick since the inductance, the impedance, and capacity of wiring between a light driver circuit 
and a head become small, to be able to pass a current to the set point, even if it raises a light frequency to about 200MHz further, and to make the 
jitter of a write current small. 
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[0012] Moreover, since the light driver IC including a light driver circuit is carried in the point concerned of main FPC, even if the light driver circuit 
concerned generates heat, it becomes possible to suppress that a suspension or an arm deforms unlike the configuration in which a lead amplifier 
circuit and a light driver circuit are carried in the suspension or arm of HSA. 

[0013] While the shock sensor which detects vibration and the impact which is the shock sensor fixed to the above-mentioned pedestal, and is added 
to the disk unit concerning the 1st viewpoint of the above at the disk unit concerned is added, the disk unit concerning the 2nd viewpoint of this 
invention It connects with this shock sensor at the control IC fixed to the above-mentioned pedestal, and is characterized by considering as the 
configuration to which the shock sensor circuit which outputs a shock detection signal in response to the output of the shock sensor concerned is 
added. 

[0014] In such a disk unit, since a shock sensor circuit is prepared in the control IC fixed to a pedestal, there is no possibility that a shock sensor may 
detect a motion of an actuator. And since it is fixed to the same pedestal, both distance of a shock sensor and the shock sensor circuit in Control IC is 
short, therefore they become possible [ preventing the incorrect detection under the effect of a noise ]. Moreover, since the light driver circuit and the 
shock sensor circuit are established in an IC different, respectively, even if it changes the supply voltage inside light driver IC by switching a write 
current to a high speed in a light driver circuit, a shock sensor circuit is not influenced at all, but it becomes possible to detect correctly vibration and 
the impact added to a disk unit. 
[0015] 

[Embodiment of the Invention] Hereafter, this invention is explained with reference to a drawing per gestalt of the operation applied to the magnetic 
disk drive. Drawing 1 is the perspective view showing the internal structure of the magnetic disk drive concerning 1 operation gestalt of this 
invention. 

[0016] The magnetic disk drive (HDD is called hereafter) shown in drawing 1 has the rectangle box-like case 10 which carried out opening in the top 
face, and top covering (not shown) which ****s in the case 10 concerned with two or more screw threads, and a stop is carried out, and blockades 
upper limit opening of a case 10. 

[0017] In a case 10, the disk 11 of at least one sheet, for example, two sheets, (magnetic- disk medium), The spindle motor 12 which supports and 
drives [ rotation ] the disk 1 1 concerned (SPM is called hereafter), The actuator 13 of the rotary mold equipped with the head (the magnetic head, 
combined head) 35 (refer to drawing 2 and drawing 3 ) which performs informational read-out/writing to the disk 1 1 concerned (carriage), When a 
head (35) moves to the evacuation location of the outermost periphery of a disk 1 1 , the lamp (lamp device) 14 which holds the head concerned in the 
location estranged from the disk 1 1, and the substrate unit 15 which has control IC 152 (refer to drawing 3 and drawing 6 ) etc. are contained. 
[001 8] Each disk 1 1 is the magnetic-recording medium of the 2.5inch mold formed in the diameter of 65mm. The top face of a disk 1 1 and one [ at 
least ] field at the bottom, for example, both sides, are making the recording surface for recording data. It is held with the clamp spring 16 while 
fitting of the disk 1 1 of two sheets is mutually carried out to the hub which SPM12 does not illustrate in same axle. The rotation drive of the disk 1 1 
is carried out by SPM 12 at the rate of predetermined. 

[0019] The actuator 13 is equipped with four head suspension assemblies (HSA is called hereafter) 20 arranged respectively corresponding to each 
recording surface of the disk 1 1 of two sheets, the bearing assembly 22 which supported these HSA20 free [ rotation ] to the disk 1 1, and the voice 
coil motor (it is hereafter used with VCM) 24 used as the driving source of the actuator 13 concerned. 

[0020] A lamp 14 is located in the periphery side of a disk 11, and has the guide side which guides and supports the tab 29 (refer to drawing 2 and 
drawing 3 ) of each HSA20. Each guide side is arranged on the moving trucking of a tab 29 while it has been arranged according to the level of the 
suspension 28 which corresponds, respectively and has extended to near the periphery edge of a disk 1 1 in accordance with radial [ of a disk 1 1 ]. 
[0021] The stop of the Maine printed circuit board (Maine PCB is called hereafter) which controls actuation of SPM12, VCM24, and a head (35) etc. 
through the substrate unit 15 and which is not illustrated (the circuit group was mounted) is ****ed and carried out to the bottom wall external 
surface of a case 10. 

[0022] Each HSA20 is equipped with the arm 26 and the suspension 28 as shown in drawing 2 . The end face was fixed at the tip of an arm 26 by 
spot welding or adhesion, and the suspension 28 has extended from the arm 26. The tab 29 is formed at the tip of a suspension 28. It is formed in 
plate-like [ of about 0.3mm of board thickness / thin ] with the ingredient of the stainless steel system of SUS304 grade, and, as for the arm 26, the 
circular bore 30 for inserting in the bearing assembly 22 is formed in the end face. The suspension 28 is constituted by the long and slender flat 
spring of 50-75 micrometers of board thickness. In addition, SUPENSHON 28 may be formed in an arm and one with the same ingredient as an arm 
26. 

[0023] HSA20 is equipped with FPC32 for junction (Junction FPC is called hereafter) called FUREKUSHA (flexure) fixed on the suspension 28 and 
the arm 26 again, and the slider 34 and the lead amplifier IC 36 which were mounted on this junction FPC 32. 

[0024] Junction FPC 32 is formed in band-like [ long and slender ], and is equipped with the group of a conductor pattern 320. The group of a 
conductor pattern 320 is formed on the insulating layer which consists of polyimide formed on the stainless plate. It was fixed among the suspension 
28 and the arm 26 on the recording surface of a disk 1 1, and the front face of the side which counters, and junction FPC 32 is prolonged from the tip 
of a suspension 28 to the halfway section of an arm 26. The FPC connection 322 for connecting with main FPC17 (referring to drawing 1 and 
drawing 3 ) mentioned later is formed in the end face section of junction FPC 32. The FPC connection 322 has extended from the arm 26 to the 
method of outside. 

[0025] The pad section (not shown) is prepared in each edge of the group of the conductor pattern 320 of junction FPC 32, respectively. The group of 
these pads contains the pad section for connecting the pad section for connecting a head 35, and the lead amplifier IC 36. Moreover, the FPC 
connection 322 of junction FPC 32 has the six electrode pad 324 connected with six conductor patterns 320. 

[0026] A slider 34 is mounted on the disk 1 1 of junction FPC 32, and the front face which counters, and is supported by the point of a suspension 28. 
The head 35 is formed at the tip of a slider 34. That is, the head 35 is supported by the suspension 28. A head 35 is a combined head by which the 
read head (MR head) 351 (refer to drawing 4 ) which consists of a MR (Magneto Resistive) component, and the write head (inductive head) 352 
(refer to drawing 5 ) which consists of a thin film for record of an induction type were unified on the slider 34. The electrode of a head (combined 
head) 35 is soldered to the pad section prepared in the conductor pattern 320. 

[0027] The slider 34 is pressurized in the direction of a disk by the function as flat spring of a suspension 28. The slider 34 has the role with which 
only fixed distance surfaces a head 35 mostly from a disk front face with the pneumatic pressure generated by rotation of a disk 1 1 at the time of 
actuation of HDD. 

[0028] The lead amplifier IC 36 is being fixed in the state of the bare chip on the suspension 28 of junction FPC 32 and the arm 26, and the front face 
that counters, the lead amplifier IC 36 - a suspension 28 -- it is mostly supported by the center section. The lead amplifier IC 36 includes the bias 
circuit 402 (refer to drawing 4 ) which supplies a bias current to the read head (351) in a combined head 35, and the lead signal amplifying circuit 
401 (refer to drawing 4 ) which amplifies the signal (lead signal) read in the disk 1 1 by the read head (351) concerned. The lead amplifier IC 36 is 
electrically connected with four predetermined pads 324 of the FPC connection 322 through four predetermined conductor patterns 320 while 
connecting with a read head electrically through two predetermined conductor patterns 320 in the group of the conductor pattern 320 on junction FPC 
32. Moreover, the write head (352) in a combined head 35 is electrically connected with two predetermined pads 324 of the FPC connection 322 
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through two predetermined conductor patterns on junction FPC 32. 

[0029] The actuator (carriage) 13 is equipped with four HSA20 of the configuration of drawing 2 as shown in drawing 3 R> 3. The actuator 13 was 
attached in the bearing assembly 22 fixed again on the bottom wall of the case 10 which functions as a pedestal, and the bearing assembly 22, and is 
equipped with the arm 26 of HSA20, the support frame 25 which has extended to the opposite direction, and the voice coil 240 currently embedded 
in one on this support frame 25. A voice coil 240 is located between the top yoke 241 shown in drawing 1 , and the bottom yoke which is not 
illustrated, and constitutes VCM24 with the permanent magnet 42 which was fixed to both [ these ] York and a bottom yoke and which is not 
illustrated. By inserting the hub of the bearing assembly 22 in the bore 30 of an arm 26, HSA20 is attached in the bearing assembly 22 concerned, 
and rotates around the bearing assembly 22 by VCM24 which has a voice coil 240. When HSA20 rotates, the head 35 supported by the point of a 
suspension 28 is mostly moved in accordance with radial [ of a disk 11]. 

[0030] The FPC connection 322 of the junction FPC 32 prepared in each HSA20 is connected to the FPC connection 170 of main FPC 17 which all 
extended from the substrate unit 15. 

[0031] The substrate unit 15 has the substrate body 150 fixed on the bottom wall of a case 10, and the shock sensor 154 for detecting vibration, the 
impact, etc. added to the control IC152 and HDD which controls the lead amplifier IC 36 and the light driver IC 18 mentioned later, and the 
connector 156 grade for carrying out a connector joint to Maine PCB adjoin this substrate body 150, and it is mounted in it. 
[0032] The bore (not shown) is formed in the point of main FPC17. The point of main FPC17 is ****ed through the above-mentioned bore, and is 
being fixed to the bearing assembly 22 of an actuator (carriage) 13 by 172. Main FPC17 is formed in one with the substrate body 150 by the flexible 
printed circuit substrate. That is, the substrate body 150 can be called fixed part of main FPC 17. 

[0033] On main FPC17, the group of the conductor pattern 174 mutually prolonged in parallel in accordance with the shaft orientations is formed. 
Moreover, the connection pad section 170 is formed in the point of main FPC 17. The connection pad section 170 consists of four pad trains 
corresponding to the number of HSA20 (head 35). Each pad section of the connection pad section 170 has six connection pads, respectively, and has 
flowed through them on the substrate body 150 through a conductor pattern 174 from the connection pad concerned. 

[0034] Now, the FPC connection 322 of the junction FPC 32 currently fixed to the arm 26 by continuing from the suspension 28 of each HSA20 is 
connected with the point of main FPC 17 electrically and mechanically by soldering the FPC connection 322 concerned to the pad train to which the 
connection pad section 170 formed in the point of main FPC 17 corresponds for every pad. 

[0035] The light driver IC 18 is being fixed to the field where the about 170 connection pad section [ of main FPC 17 ] actuator 13 and the field which 
counters are reverse in the state of the bare chip. The light driver IC 18 includes the write current drive circuit 502 (refer to drawing 5 ) which outputs 
the write current of the sense corresponding to a light data signal. The light driver IC 18 is electrically connected with the control IC 152 on the 
substrate unit 15 through main FPC 17 while connecting with the write head (352) in a combined head 35 electrically through main FPC 17 and 
junction FPC 32. 

[0036] Drawing 4 is the block diagram showing the configuration of the lead amplifier IC 36. The lead amplifier IC 36 consists of the lead signal 
amplifying circuit (lead amplifier circuit) 401, a bias circuit 402, a control circuit 403, and an electronic switch 404. The lead amplifier IC 36 has six 
terminals 405-410. The terminal 405,406 is connected with the both ends of the read head 351 in the head 35 mounted in same HSA20 as the lead 
amplifier IC 36 being mounted. Terminals 407-410 are connected through the control IC 152 on the substrate unit 15, junction FPC 32, and main 
FPC 17. The 1st power source VI and the 2nd power source V2 are supplied to a terminal 409,410 from control IC 152. A power source VI is a 
positive supply, and a power source V2 is a negative supply or touch-down level. 

[0037] It connects with the terminal 405,406, and the input of the lead signal amplifying circuit 401 carries out the differential amplifier of the output 
signal (lead signal) from a read head 351 inputted through the terminal 405,406 concerned, when set as ON condition. It connects with the terminal 
405,406 and the output of a bias circuit 402 supplies bias voltage or a bias current to a read head 351 through the terminal 405,406 concerned. 
[0038] A control circuit 403 performs setup of the bias to a bias circuit 402, and ON/OFF control of the lead signal amplifying circuit 401 according 
to the 1st serial signal outputted from control IC 152. It connects with the terminal 407,408 and an electronic switch 404 changes the output to the 
control IC 152 of the lead signal amplified by the lead signal amplifying circuit 401, and reception of the 1st serial signal outputted from control IC 
152 by connecting alternatively the output of the lead signal amplifying circuit 401, or the input of a control circuit 403 to a terminal 407,408. The 
electronic switch 404 is set as the mode in which the 1st serial signal is received, by the normal state. 

[0039] In the lead amplifier IC 36 of such a configuration, a control circuit 403 receives the 1 st serial signal from conte ROTORU IC 1 2 through a 
terminal 407,408 and an electronic switch 404. A control circuit 403 sets the lead signal amplifying circuit 401 as ON condition, and sets an 
electronic switch 404 as the condition that the lead signal amplified in the lead signal amplifying circuit 401 can output from a terminal 407,408, 
further while it sets up a bias value to a bias circuit 402 based on a receiving serial signal. The bias set as the read head 351 from the bias circuit 402 
is added by this, and the signal led by the read head 351 concerned from the disk 1 1 is amplified by the lead signal amplifying circuit 401, and is 
outputted to control IC 152 through a terminal 407,408. 

[0040] Drawing 5 is the block diagram showing the configuration of the light driver IC 18. The light driver IC 18 consists of the write current setting 
circuit 501, a write current drive circuit (light driver circuit) 502, an electronic switch 503, and a control circuit 504. The light driver IC 18 has 14 
terminals 505-518. The terminal 505,506, the terminal 507,508, the terminal 509,510, and the terminal 51 1,512 are connected with the both ends of 
the write head 352 in the combined head 35 mounted in four HSA20, respectively. Terminals 513-518 are connected through the control IC 152 on 
the substrate unit 15, and main FPC 17. The above-mentioned power sources VI and V2 are supplied to a terminal 517,518 from control IC 152. 
[0041] The write current setting circuit 501 sets up the current value of the write current supplied to write head 352. The write current drive circuit 
502 is connected with the terminal 513,514. The write current drive circuit 502 inputs the light data signal outputted from control IC 152 through a 
terminal 513,514, drives the write current of the value set up by the write current setting circuit 501 according to the light data signal concerned, and 
outputs it to an electronic switch 503. 

[0042] An electronic switch 503 changes the write head 352 which passes the write current driven by the write current drive circuit 502. The control 
circuit 504 is connected with the terminal 515,516. A control circuit 504 receives the 2nd serial signal outputted from control IC 152 through a 
terminal 515,516, and sets up a write current value setup to the write current setting circuit 501, a setup of ON/OFF of the write current drive circuit 
502, and the change place of an electronic switch 503 based on the serial signal concerned. 

[0043] In the light driver IC 18 of such a configuration, a control circuit 504 receives the 2nd serial signal from conte ROTORU IC 12 through a 
terminal 515,516. A control circuit 504 controls the write current setting circuit 501, the write current drive circuit 502, and an electronic switch 503 
based on a receiving serial signal. Thereby, when a light data signal is outputted from control IC 152, the write current drive circuit 502 inputs the 
light data signal concerned through a terminal 513,514, and drives the write current of the value set up by the write current setting circuit 501 
according to the light data signal concerned. The write current drive circuit 502 supplies this write current to an electronic switch 503. An electronic 
switch 503 supplies the write current supplied from the write current drive circuit 502 to the write head 352 specified by the control circuit 504 
among the write head 352 in the combined head 35 mounted in four HSA20, respectively. Consequently, the data corresponding to the write current 
concerned are written in the recording surface of the disk 1 1 corresponding to the write head 352 concerned by the write head 352 to which the write 
current was supplied. 
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" '[0044] Drawing 6 is the block diagram showing the configuration of control IC 152. Control IC 152 consists of the lead signal amplifying circuit 601, 
the electronic switch 602, a light driver preceding paragraph circuit 603, a shock sensor circuit 604, and a control circuit 605. Control IC 152 has 24 
terminals 606-629. The terminal 606,607, the terminal 608,609, the terminal 610,61 1, and the terminal 612,613 are connected with the lead amplifier 
IC 36 (terminal 407,408) mounted in four HSA20, respectively. The terminal 614,615 and the terminal 616,617 are connected with the terminal 
513,514 of the light driver IC 18 and terminal 515,516 which are mounted in the about 170 connection pad section of main FPC17, respectively. The 
terminal 618,619 is connected with the shock sensor 154. A terminal 620,621 and a terminal 622,623 are connected with the read/write channel 
which is not illustrated, and terminals 624-627 are connected with CPU which is not illustrated. A read/write channel performs various kinds of 
signal processing, such as A/D (analog/digital) transform processing and the coding processing of light data to a lead signal, and decryption 
processing of lead data. CPU performs control of the whole HDD, for example, the read/write control which follows a read/write command from a 
host, control which seeks and positions a head 35 on the target truck on a disk 1 1. The read/write channel and CPU are mounted in said Maine PCB. 
Terminals 624-626 are used for the input of serial data enable signal SDEN showing the timing of serial data SDATA and serial transmission, and the 
3rd serial signal which consists of a shift clock SCLK, and a terminal 627 is used for the input of read/write signal R/W which specifies any of a lead 
or a light they are. A terminal 628,629 is a power supply terminal for supplying the above-mentioned power sources VI and V2 to each lead 
amplifier IC 36 (terminal 409,410) and the light driver IC 18 (terminal 517,518). 

[0045] The lead signal amplifying circuit 601 amplifies the lead signal outputted from the lead amplifier IC 36 by setting gain. An electronic switch 
602 performs 1st change actuation which changes the lead signal which chooses one of the lead amplifier IC 36 mounted in four HSA20, 
respectively, and is outputted from the lead amplifier IC 36 concerned to the input of the lead signal amplifying circuit 601. An electronic switch 602 
performs 2nd change actuation changed so that the 1st serial signal may be outputted to the selected lead amplifier IC 36 again. 
[0046] A control circuit 605 is OFF/ON [ according to read/write signal R/W from CPU ] the light driver preceding paragraph circuit 603, and it 
outputs the light data signal from the lead channel inputted through a terminal 622,623 to a terminal 614,615 in ON condition. The shock sensor 
circuit 604 amplifies the output of the shock sensor 154 inputted through a terminal 618,619 by setting gain, and outputs it to CPU as a shock 
detection signal. A control circuit 605 performs the 1st serial signal output to the lead amplifier IC 36 which minds a setup of the gain of the lead 
signal amplifying circuit 601, the change in the mode (a Read mode/write mode), the change of an electronic switch 602, and the electronic switch 
602 concerned according to the 3rd serial signal and read/write signal R/W from CPU, ON/OFF of the light driver preceding paragraph circuit 603, 
the 2nd serial signal output to the light driver IC 18, and a gain setup of the shock sensor circuit 604. 

[0047] In the control IC 152 of such a configuration, when the tight is specified by read/write signal R/W from CPU, a control circuit 605 outputs the 
2nd serial signal corresponding to the 3rd serial signal from CPU to a terminal 616,617. This 2nd serial signal consists of serial data SDATA and a 
shift clock SCLK, and is supplied to the terminal 515,516 of the light driver IC 18 through main FPC17 from a terminal 616,617. According to the 
2nd serial signal supplied to the terminal 515,516, the control circuit 504 in the light driver IC 18 controls the write current setting circuit 501, the 
write current drive circuit 502, and an electronic switch 503, as described above. 

[0048] Moreover, the control circuit 605 in control IC 152 turns on the light driver preceding paragraph circuit 603, when the light is specified by 
read/write signal R/W. Thereby, the light driver preceding paragraph circuit 603 outputs the light data signal supplied to a terminal 622,623 from a 
read/write channel to a terminal 614,615. This light data signal is supplied to the terminal 513,514 of the light driver IC 18 mounted in the point of 
main FPC17 concerned through main FPC17 from the terminal 614,615. 

[0049] The write current drive circuit 502 in the light driver IC 18 outputs the write current of the value corresponding to the light data signal 
concerned which was suitable, came out and was set up by the write current setting circuit 501 to an electronic switch 503 according to the light data 
signal supplied to the terminal 513,514. Since the write current from the write current drive circuit 502 is outputted to the write head 352 specified by 
the control circuit 504, an electronic switch 503 carries out a selection output at the pair of a terminal 505,506, the pair of a terminal 507,508, the pair 
of a terminal 509,510, and the terminal pair corresponding to the assignment write head 352 concerned of the pairs of a terminal 511,512. Thereby, a 
light data signal is supplied to the write head 352 concerned through the junction FPC 32 corresponding to the assignment write head 352, and a data 
signal is written in the recording surface of the disk 1 1 which corresponds by the write head 352 concerned. 

[0050] Moreover, the control circuit 605 in control IC 152 turns off the light driver preceding paragraph circuit 603, when the lead is specified by 
read/write signal R/W. A control circuit 605 controls an electronic switch 602, and it outputs the 1st serial signal corresponding to the 3rd serial 
signal from CPU to the electronic switch 602 concerned again while making the lead amplifier IC 36 corresponding to the recording surface of the 
disk 11 of the read access point specified by the 3rd serial signal choose. This 1st serial signal consists of serial data SDATA and a shift clock SCLK, 
is outputted to the terminal pair corresponding to the lead amplifier IC 36 chosen from the electronic switch 602 the pair of a terminal 606,607, the 
pair of a terminal 608,609, the pair of a terminal 610,61 1, and among [ of a terminal 612,613 ] pairs, and is supplied to the pair of the terminal 
407,408 of the lead amplifier IC 36 concerned through the junction FPC 32 corresponding to main FPC 17 and the selected lead amplifier IC 36. 
[0051] Usually, the electronic switch 404 in the lead amplifier IC 36 has changed the control circuit 403 of the lead signal amplifying circuit 401 and 
the control circuits 403 to the pair side of a terminal 407,408. Therefore, the 1st serial signal supplied to the pair of the terminal 407,408 of the lead 
amplifier IC 36 from control IC 152 is inputted into a control circuit 403. A control circuit 403 makes the lead signal amplifying circuit 401 and the 
lead signal amplifying circuit 401 of the control circuits 403 changed to the pair side of a terminal 407,408 by the electronic switch 404 while setting 
the lead signal amplifying circuit 401 as ON condition according to the 1st serial signal from control IC 152. The signal (lead signal) read in the disk 
11 by this by the read head 351 corresponding to the selected lead amplifier IC 36 is amplified by the lead signal amplifying circuit 401 in the lead 
amplifier IC 36 concerned, and is outputted to the pair of a terminal 407,408 from an electronic switch 404. The lead signal outputted to the pair of 
this terminal 407,408 is supplied to the terminal pair corresponding to the lead amplifier IC 36 chosen through junction FPC 32 and main FPC 17 the 
pair of the terminal 606,607 of control IC 152, the pair of a terminal 608,609, the pair of a terminal 610,61 1, and among [ of a terminal 612,613 ] 
pairs. 

[0052] The control circuit 605 in control IC 152 is made to be changed by the electronic switch 602 so that the lead signal supplied to the terminal 
pair corresponding to IC36 concerned from the selected lead amplifier IC 36 may be inputted into the lead signal amplifying circuit 601. Thereby, the 
lead signal from the lead amplifier IC 36 is amplified by the lead signal amplifying circuit 601, and is supplied to a read/write channel through a 
terminal 620,621. 

[0053] As stated above, in this operation gestalt, it is mounted in the point of main FPC 1 7 concerned which the light driver IC 1 8 which built in the 
write current drive circuit (light driver circuit) 502 is prepared independently of control IC 152, and the light driver IC 18 concerned ****s to the 
bearing assembly 22 of an actuator 13 among main FPC 17, and is fixed by 172. That is, it is mostly separated from the shock sensor circuit 604 in 
control IC 152, and the write current drive circuit 502 in the light driver IC 18 (light driver circuit) of the die length for moving part of main FPC 17. 
Therefore, though high-speed switching of the write current is carried out in the write current drive circuit 502 in the light driver IC 18 (light driver 
circuit) unlike the case where the shock sensor circuit and the write current drive circuit (light driver circuit) are built in the same control IC, there is 
no possibility may change the supply voltage of the control IC152 interior, and it does not affect actuation of the shock sensor circuit 604 which 
amplifies the detection output of the shock sensor 154. Therefore, incorrect detection of the vibration, the impact, etc. resulting from fluctuation of 
the supply voltage inside IC by high-speed switching of a write current can be prevented. 
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[0054] Moreover, the light driver IC 18 which builds in the write current drive circuit (light driver circuit) 502 Since it is not mounted in the 
suspension 28 or arm 26 of being mounted in the point of main FPC17 to [ that is, ] HSA20, even if the write current drive circuit (light driver 
circuit) 502 generates heat A suspension 28 or an arm 26 deforms, or there is no possibility that the temperature of the lead amplifier IC 36 mounted 
in the suspension 28 may exceed guarantee temperature of operation. 

[0055] Moreover, the wiring distance between the write current drive circuit (light driver circuit) 502 (the included light driver IC 18) and write head 
352 can shorten only the die length for moving part of main FPC17 mostly compared with the case where a write current drive circuit (light driver 
circuit) is built in the control IC mounted in the fixed part of main FPC. Therefore, compared with the case where it is built in the control IC mounted 
in the fixed part of main FPC, the inductance, the impedance, and capacity of wiring between the write current drive circuit (light driver circuit) 502 
and write head 352 are made small, the standup of a write current is made quick, even if a write current drive circuit (light driver circuit) raises a light 
frequency to about 200MHz, it can pass a current to the set point, and it can make the jitter of a write current small. However, if the above-mentioned 
wiring distance is compared when a write current drive circuit (light driver circuit) and a lead signal amplifying circuit (lead amplifier circuit) are 
dedicated in the same IC and mounted on a suspension or an arm, it will become long about 20mm. However, as for a distance of this level, a 
problem does not have about transfer rate IGbps. 

[0056] Then, replacing with the light driver IC 18 including the write current drive circuit (light driver circuit) 502, and the write current drive circuit 
(light driver circuit) 502 etc. preparing the control IC containing the component of the light driver IC 18, and mounting the control IC concerned in 
the point of main FPC 17 is also considered. However, since a chip size becomes large while the number of terminals increases remarkably compared 
with the light driver IC 18, the control IC containing the component of the light driver IC 18 is very difficult for securing the tooth space which 
mounts the control IC concerned in the point of main FPC 17. That is, it is difficult to realize to mount control IC containing the component of the 
light driver IC 18 in the point of main FPC 17. Moreover, though control IC containing the component of the light driver IC 18 can be mounted in the 
point of main FPC 17, when the shock sensor 154 is mounted in the near, the shock sensor 154 concerned will detect a motion of an actuator 13. 
Therefore, it is necessary to mount the shock sensor 154 in the fixed part of main FPC 17 like this operation gestalt. However, since the distance of 
the shock sensor 154 and Control IC (inner shock sensor circuit) becomes long in this case, there is a possibility of incorrect- detecting in response to 
the effect of a noise. 

[0057] On the other hand, in this operation gestalt, it adjoins mutually [ both the control IC 152 and shock sensors 154 that contain the shock sensor 
circuit 604 ], and is mounted on the substrate body 150 fixed on the fixed part of main FPC 17, i.e., the bottom wall of a case 10. Thus, since the 
shock sensor 154 is mounted in the fixed portion of HDD, vibration, the impact, etc. added to the HDD concerned from the exterior are correctly 
detectable. Moreover, since the control IC 152 and the shock sensor 154 which contain the shock sensor circuit 604 adjoin and are arranged, the 
distance of the shock sensor 154 and the shock sensor circuit 604 in control IC 152 is short, therefore the incorrect detection under the effect of a 
noise can also be lost. 

[0058] moreover, the light driver IC 18 which builds in the write current drive circuit (light driver circuit) 502 with the configuration mounted in the 
point of main FPC 17 It compares with the configuration to which a write current drive circuit (light driver circuit) is dedicated in Control IC. The 
number of wiring on main FPC 17 can be made into four (2 for light data signals, and two a total of 4 for the 2nd serial signal) by the total head from 
two per one head. Therefore, the number of heads can reduce the number of wiring on main FPC 17 by 4= 8-4 with this operation gestalt of 4. This 
effectiveness becomes so remarkable that there are many heads. 

[0059] Although the operation gestalt described above explained the case where it was mounted in the suspension 28 of each HSA20 where each lead 
amplifier IC 36 constitutes an actuator 13, respectively, it does not restrict to this. For example, each lead amplifier IC 36 may be mounted in the arm 
26ofeachHSA20. 

[0060] Moreover, this invention is applicable also to disk units other than HDD, such as optical-magnetic disc equipment, if HSA which supports a 
head is the disk unit equipped with the actuator by which the stack was carried out. 

[0061] in addition, this invention is not limited to the above-mentioned operation gestalt, and in the range which does not deviate from the summary, 
many things are boiled and it can be deformed at an execution phase Furthermore, invention of various phases is included in the above-mentioned 
operation gestalt, and various invention may be extracted by the proper combination in two or more requirements for a configuration indicated. For 
example, even if some requirements for a configuration are deleted from all the requirements for a configuration shown in an operation gestalt, at 
least one of the technical problems stated in the column of Object of the Invention is solvable, and when at least one of the effectiveness stated in the 
column of an effect of the invention is obtained, the configuration from which this requirement for a configuration was deleted may be extracted as 
invention. 
[0062] 

[Effect of the Invention] As explained in full detail above, according to this invention, the lead amplifier IC including a lead amplifier circuit is 
carried on the suspension of each HSA, or an arm. When the point considered as the configuration in which the light driver IC including a light driver 
circuit is carried in the point concerned of main FPC fixed to an actuator Moreover it can prevent that the suspension or arm of HSA deforms by 
generation of heat of a light driver circuit, shortening the die length of wiring between each of a lead amplifier circuit and a light driver circuit, and a 
head, according to this invention The lead amplifier IC is carried on the above-mentioned configuration, i.e., the suspension of each HSA, or an arm. 
It adds to the configuration in which the light driver IC is carried in the point of main FPC. By having considered as the configuration in which the 
shock sensor circuit connected with this shock sensor is included in the control IC fixed to the pedestal concerned while a shock sensor is fixed to a 
pedestal Even if it carries out high-speed switching of the light driver circuit in the light driver IC, it can prevent changing supply voltage within the 
control IC including a shock sensor circuit, and, thereby, can prevent that vibration, an impact, etc. are incorrect-detected. 
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[Brief Description of the Drawings] 
[Drawing 1] The perspective view showing the internal structure of the magnetic disk drive concerning 1 operation gestalt of this invention. 
[Drawing 21 The top view showing HSA20 in drawing 1 . 

[Drawing 3] The perspective view showing main FPC17 fixed to the bearing assembly 22 of the actuator 13 in drawing 1 , and the actuator 13 
concerned. 

Prawing 41 The block diagram showing the circuitry of the lead amplifier IC 36 in drawing 2 and drawing 3 . 
[Drawing 51 The block diagram showing the circuitry of the light driver IC 18 in drawing 1 and drawing 3 . 
[Drawing 6] The block diagram showing the circuitry of the control IC 152 in drawing 3 . 
[Description of Notations] 

10 -- Case (pedestal) 

1 1 - Disk (magnetic-disk medium) 
13 ~ Actuator 

15 ~ Substrate unit 

17 ~ Main FPC (Maine flexible printed circuit substrate) 

18 -Light driver IC 

20 — HSA (head suspension assembly) 

22 — Bearing assembly 

24 — VCM (voice coil motor) 

26 -- Arm 

28 Suspension 

32 -- Junction FPC 

34 -- Slider 

35 Head (combined head) 

36 Lead amplifier IC 

150 - Substrate body (fixed part of main FPC) 
152 Control IC 
154 — Shock sensor 
322 — FPC connection 

401 - Lead signal amplifying circuit (lead amplifier circuit) 

502 — Write current drive circuit (light driver circuit) 

503 » Electronic switch 

604 Shock sensor circuit 

605 - Control circuit 
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n-^'JS^r^f-jLX-^ (df^Uyi/) 13t. ^ 

•y h (35) #7mx? 1 1 mftWi<r>®mm^tt® 

ffiZ-r&yyy (yynm) i4t. uyho-yn 
ci 52 (03Xtf06#s&) ^frrss«.x^yh 

15fc*«JR#l$iiTV^. 

[00 18] &X4X71 10U tH*.fcfBg6 5minfc: 
»l£$ft*:2. 5>fyf-a<o?l^ffi»««c-C&&. r-f 
X?l lc0±ffiam r ffi<04> : 5:<fct-*<0ffi. 0«;ifef 

ftOx a^llll SPM1 2^0^A»>'vn::§:v* 
(cR«iWfc:«^$fi.ifc*fc:^7y7'tffel Oft 
8S*rp^. r*x?l Hi, sPMi2fc«J:-5TB»r 

[0 0 19]7?fjLX-^13ll 2&OT4X71 

1 <r&mm£.*ix?tmKLx&mzixh 4®^-, 

KlfX^y^ayr-fe^y'J (WT. HSAfcfjrtS) 

2 0i:. Clixt<0HSA20SrT^X^l HCJttTHI 
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§&i£fc^Lfc«igfi£tt2 2 1 , sor^f-ax- 

*13<«lSfc&£;iMX:3>r;|^E-;y- (WT. VC 
Mfcffiffl-TS) 2 4i:£fi§;tTV^>. 
[0020] 7^71 4«. fa? 1 ltfWjgiSKfl 
&HSA2 0cO?7'2 9 (02&tf03#«O £ 
HA Ymf^&fthifA mttLX^Z. Fffi 
li. *ii WtE-rS^X^y^ 3 >2 8*0 UKjHz^ 

hitxsmzti. T4X?\ lmwifoizmix. f 
io 29<vmim±izfmztix^h. 

[0021 ] *-Xl OOJSffil-Bttt, SPM12. 
VCM2 4RV^-y F ( 3 5) <DlW1^£g«x^ y h 

1 5i<ftLxmm-& mmttfm&tifz) 

[0022]*HSA20I1 02tC^-TJ: olZ. T- 
A2 6RX/->TX^.y^ 3 > 2 8£ mtX^i. VX^y 
y 3 >28ll ^-<7)S3g*«r-A2 6c7)jtSgtX^ y h 
|g«&£^li&#tJ:'3@££*u T-A2 6*^gttJ 
20 LX^&. VX'<yi'ay28<7)ffl&Mi. ?729W 

mfS&tix^h. r-A2 6j±, mm. sus3 04 

moxryi-x&ffyttfUzJ:*). tfMO. 3mmgS« 

®m^&tz^nm>miL3ovBj8.ztLX^&. *rx 

^yi/ay28\t. «ff5 0~7 5/zm<0«H^Wia 
-A 2 6 1 H-<7)«¥1 IZ i 0 T-A t -fttzBtfLZtlX 

[0023] HSA20<±^^. ^^3^2 824 
30 tAT-A2 6±{C@^$tUt7^?>'^ (flexure) fc 
TOS+illi^FPC UXF. +«FPCt«rtS) 
32fc. ^<0+«FPC3 2±t|^$il/v:X7'f^3 
4ai^'J- YTVT I C 3 6 1 ZffilX^Z> . 

[0024]4»«FPC3 2 liifflSV ^«tC?g|£$ tLT 
fcO. ^^-y3 2 0^i&filiTV^. 
-y320<r)fflt. Xfyi/XWLUzBtfLZtifzXVA 
5 K«ft»fe**IMWI±WBlS3*iTV»*. +8FPC 
3 2J±. •9-X^y^ 3 y2 8&t^r-A2 6^a*>. r 

-rx^i iv§mmttttorr&m<omm±.tzm£2ti. 

40 -9"X'<y^a>2 8i05t3Sg*^T-A2 6W4 1 ^IS*T' 
g^T^S. +iBFPC3 2<7)SJga5t»i. ffifct&X 
>fVFPC17 (01&V03#!B) fcg^-r&fctoO 
FPC«^ai3 2 2^t^ix-CV^. FPC&053 
2 2Ji. T-A2 6A>^^cSaiLTV^. 
[002 5] «f«FPC3 2<y^«o'N-?->3 2 0<08f 

TV^. ZtlkWv K^SBi. A. y K3 5 2r«S^-t& 
fcW)«7 K3L ftl^ 'J - HTVT I C 3 6 £ 
iz#XW*-> KS5r^tf. ^fc. +i»FPC3 2tf>FPC 
50 «^S3 2 2«i. 6*^«c/^-y3 20fcfi^3tL 



(5 
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S 6fflOW<7 K 3 2 4 LTV** . 
[0026] XyA^3A\i. *liFPC32<D. r-f 

2 80^SaJti»?tLTV^. X5-fr3405tJSfc 
(i^-y K3 5#»l££;frO>6. r>$. *)^-y K3 5(i^ 
^V^ 3 y2 8tC^$nrv^. *v?K3 5fcL M 
R (Magneto Resistive) m?a>f>:5r* 'J-K^.y K 
(MR^H) 35 1 (H4#B3) gi^MEfitffl 

F) 3 52 (05#$D t36*X5^^3 4±fc:— 10 
JlfcJI^y KT<fc*. H y K) 3 5<0B 

^«t/^->3 2 0fc:^t^>n^>'N' /FgSt:^ffl 
WtSiVO**. 

[0 0 2 7] X?A?3 4\i. ^>y 3 >28«S 
feffcfc LTOffiJtgfcJ: Or * x^flfcMESfiTv^ 
S. X7>f^34»i. HDDOlMm. 7MX71 1(0 
Hieti^T^-tS^EtiO. ^>yh'3 5£r>f 
X^^ffi*^J50r-SiEJ!ifc'»t#±$^StiH^W LT 
V**. 

[0 0 28] 'J-KTyn C3 6tt. 4>«FPC3 2 20 

<?x ^x^y 3 >2 8&VT-J* 2 6 1 ttfa~rz>$m 

±fc. ^Tf-yT^ST^gSftT^S. 'J-KTy 
T I c 3 6tt. ifx^y b>2 8cwm *5feg5K3d$ 
ZtlX^h. U-HTyriC36«. m^y\ ( 35 
+« l J-^7 H ( 3 5 1 ) tcy^T^S8EiSrtt*&^ 
A>fT^0B4O2 (04#!&) fcSSU-H^-yH 
(35 1)tJ:0fU?ll *^ig^K^>ix/c^ 

( u-hW) 2:Ji(i-ri.y-bWii«i0»4 o 1 
(04#«B) 2: u-Kryncseti 

+«FPC3 2±<^f^^-y3 2 0cOSf«oa*><y)Bf 30 
£«D 2 ^tfygfcy^-y 3 2 0 -Hi" LT 'J - »/ K t 

3 2 0 SrtfrLT F PC83^B3 2 2<0@f^c04fflW?>y 
F3 2 4fcm^Wt«M§tlTV^. 

3 5+^^b^-yK (3 5 2) tt. 4>«FPC3 2± 
<m%.<n 2*trmttJ*?->*ft LT F P c$ffiM 3 2 
2<059r5&02fflc7)yN--y K3 24 tmSvWfcffil^flTV* 
S. 

[00 29] T^f-iX-^ (^^y) 1311. 0 
3t^^-iot, B20Dffij&y)HSA2O£4<!fiiii.T 40 

v^&„ r^fii-^ 1 3ii£fc. LT«ti£-r* 
^-x i o^jmiin@s?ii^!«saifr2 2t.m 

gffl£tic2 2£3X l 5t+W£»fU HSA2 0<0T-A26 
tRJ«ri6jfc:gajLTV^^7lx-A2 5t. £?>S 
JI7V-A2 5{cH*c«tffiy>jiittTV^^xri-f 
/P24 0i:iHS;tTV>S. sJMxrMA^OJi. 01 
fcifrt h -y 7*3-^ 2 4 1 fcH^tWa* fc<7) 

fc0^4fc*ABffi4 2 fcftfcVC M 2 4 Srfltjfct* . 
HSA2 0«. «Sifti«t2 2t0y^r-A2 6<0jS 50 
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?L3 0fci$ji-t6£fcfcJ:>h iiiE»gffl£tt2 2fcffi 
9tt»t6*U ^X3^;P2405r^-r4VCM24t 
£r>XW&miLfc22e>®*)T®mZtLZ>. HSA2 0 

tfMWrt&ztizX*). i/-x^y^3y2 8<D5fcSSSfc 

i»$tl^^-yK3 5«. {Jffx^X^l lC0mfr[6] 
fcj^TfW&Sft*. 

[0030] *HSA20{^tt^flTv>S+«FPC 
3 2<7)FPC«S^3 2 2»i. W^ftkfflg.i--/ M 
5frtM&L1tXA ^FPC 1 7<DFPC&^SB1 7 0 

wmztix^h. 

[0031] SSta^-/ Y 1 5(1. *r-X 1 OcOJS&L 
£@£3*ifcS«#<4sl5 0£*rU itf>S«*fltl5 

oca, y-Fryric3 6»ifffi^ti»5^ hH^ 
-fy^ici8**0»i-S3yha-;nci52t. h 

^•fe>D-l 54fc. ^yPCBfcn^^gi^t**: 

«>c7)3^^ ? 1 5 bmm&Lxgmztvx^h. 

[ 0 0 3 2 ] y F PC 1 7<05fci8tSfc:(ii§?L (0^ 
-tH 1 ) jWEn£3irO>*. J>M>FPC17cD3teffiS5 
(1. ±ffi2?L^L.T<atl 7 2fcJ:'JT^^ J «.x-^ 

(#t'J»y) 13W«SSfi£flc2 2K@5£$*u:^ 
6„ ^>fyFPC17tt. 7V*is-7)V7VVY®S&& 

mzxmm^m sot-wmzBfg&tixm,. o 

^0. *«**15 0JiP<>fyFPC17cO@^t^ 

[0033]^>fyFPCl 7±t«, ^«fcfr|p|t?a 
^TliV^CTtftgtXS^^-y 174 <D$timf8. 
$<XTV^„ ifc. ^>fyFPC17c7)5Kga5t:««^ 
>»N° y H*l 7 0*^«?ilTV^„ «igyN- y H«l 7 0 
H S A 2 0 (^>y K 3 5 ) <?)itti*«LT 40<yjyN- 
v mfrl>®fSL$tl& . IBBlKv KS5 1 7 0 O&y ^y H 

^mefflcogS^yN- yHiSrWLTfcO, 
^N--/ Yfr^mvw-y 1 7 4 ^^-LTS«** 1 5 
OfcgfflL-Cv^. 

[0034] #HSA20<0tX'«.yi/3y28 
*^7— A 2 6tCi:oTH^$ixTV^S4'ieF PC 3 2 
OFPCSm3 2 2tt. SKFPC^S3 2 2^ 
A yFPC 1 7«05t3ga{fc:^fi!c$n^SS^N->y KSl 7 
0<0»K-fl>yt«y H^ty^ y K«fc¥fflftW--f ^fcC 

[0035] ^>fyFPC17<Og^y < !-yH^170i6 

7?fai-^ 1 3timthmt\m<rMiiz 
=jA y Y74'< i c i &#<T+vT<r>w&xm%. 

ZtiX^h. vA YYv^rtl C 1 8(± % vA Yt-* 
mmzttmitifoZOyA hWfcZliittZyA hWBl 
8811085 0 2 (05#Sg) Sr^TV^. yAYVy 
A'<IC1 8(1. *4 yFPCl 7&V+«FPC3 2 
5-^LTlg^ y K 3 5+<7)7>f h^-/ F (352) fc 
S^Wt^S^S tftt^^f >F P C 1 7 iHJ-LTS 
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fcju=. y M 5 ±0)3 y h n-;H C 1 5 2 t«mWtc 
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3ybo-;nc l 5 2fcas*$ft6. 
[0040] 051454 h ¥94*IC 1 8<0«j££iS 



[0 0 36] H4{i'J-HTyriC3 6<0«l^*-r ^7oy;/*0-C*>£>. 7^F74AIC18«. yA 

yo y^HTfcS. 'J-FT>TIC3 6»4. U-Hfll hSS^@»5 0 1 1 . 54 hmffi8!i&@8& (9A Y 

nmmm ( y- Fryrnus) 4 0 1 t . ^>r txh f?4 '<@b) 5 0 2 1 . >m®f&5 0 3 1 . hbbb 

»4 0 2t. $0»HIB4O3i:. flmi5lgS4 04i:*>f> 5 04tA^fi|«SflTV^„ 54FF54AIC18 

ffiftSiVO^. y-FTy7IC3 6»46ffl<038?4 «14fflOJ8?5 0 5~5 18£Wl/O*6. *S^5 0 

05-410t*LT^4. 387405. 406J4. U 5. 506k. J87507, 508k. 387509. 5 

-KTy7"IC3 6*i|^$ixT^a<0fcR-<0HSA 10fc. 387511. 5 1 2fc«. 4ffl<9HSA2 0fc: 
2Ofc0£££$;ft.Tli|>^ y F3 5#tf>y-F^-y F3 5 10 SS&ilTH**^? F3 5^0)yA h^-r F3 5 2 

Kmmtimztix^h. 3S74 07~4 1014. m nmnstztiztimmtixm. 3875 1 3-5 is 

^ h 1 5±<03y ho-;H C 1 5 2fc«t»«FP J4. S«-X-v h 1 5i»3yhn-;HC 1 5 2k* 

C32a^^^FPC172r^-LT«^Sfl.T^5. 4 >FPC 1 7£:frLTi88$*rO^>. 387517. 

387409, 410W4. 3yhD-;HCl52K 518KH4. zjy hn-;H C 1 5 2*>£>±fBfS®v 

Jgl«7)mvi. ®2^«SV2*>'«*&$^S. «SV 1. V2#ftte$ft6. 

1 JiiEm. «SV 2{±ftSS^fcfi«tflU^T* [ 0 0 4 1 ] yA YWSm^m 5 0 Hi. 54 Y^v 

h. F 3 5 2 fcfit^S ^ 4 hB»£c7)«a[ffl^^tS . 5 

[ 0 0 3 7 ] »J- K1tf4NIBB4 0 1 c7)A*»iSSSiF4 4 h«SEffi»IHB5 0 2J4387 5 13, 514 kS§K$ 

05. 4 0 6k«^itTt>'3. ONtt®£^££ivC *VC^3>. 54 FmSEra&[HB5 0 2te. ayYu-fl> 
V^>^. SStffi74 0 5, 4 0 6£ttl/CA:fJ$*L£ 20 I C 1 5 2*^a}^;$;h..&54 FT-*fl^£3S75 1 

y-F^-y F 3 5 l*»fc«MB:*HI# ( U— £21 3.514 fcfl-LTAfcU 54 FWS8£B»5 0 1 

wmtt. »m rxm,A o 20^43874 05. ci *)m&ztdzmv>yA f«se*3K?4 ft-*m 

4 0 6fc^$flTtJO. eHKJB740 5, 4 06*4- ^WBtTB»LTflWII»5 0 3fciJMrt-*. 

LT »J - hA 7 F 3 5 1 fc^N'4 rxVEE&fcB/t'f [0042] SJSIIIB 5 0 3<4. 54 hm^iS&IalS&5 

mSS^ft^S. 0 2ti 9B»3*ufc54 YWfcitittyA F^y F3 

[0038] ««|1IB403«. 3VM3-JHC 1 5 5 25rflJi)§i.S. M9PEIB5 0 4t4. 387 5 1 5 . 5 

2*^aj^$^^i^yT7Pfi^fci5t. awtx i 6k^$^Tv^. mm 504a, 3>-Fn- 

«a®S&4 0 1 WON/OF Fj(«5rff a. flj#@8&4 0 5 15. 5 1 6SrtfLTgfIU 'J 7Vl4t*rfc* 

4J4. 387407, 4 08kSB^?iiTfc , 9. 'J-Ffi 30 ^XyA F«B£i^0885O 1 fc**-$-S54 F«SEfi 

^iMSl5lK4 01cr)ai*ifcJl*IJffllHl»4 0 3«0A^i& IS£. 54 F«0»HB5 0 2*>ON/OFF*>» 

387407. 4 0 8KSIKttK«^-r£.rklcJ:9. 'J 56. fttfflJ§lsl?&50 3?>ejD#;t5fa9g££fT o. 

-m*rmmw4oi££' f )mmztitzv-Ym j 5<r) [0043] zcoxozmi&coyA hf54aici8 

nyho-znc 1 52^\»aj*k. nyho-zHC trfc^T. $fl8i0l&5O4{i. nyFoMH C 1 2*» 

1 5 2*^ai*$itSlgl0^yT^^<7)§mfc MM2tois)iTMNVkmf5 15. 5 1 62r4UT 

«js@B4 04{i. asttfli-eii. ^1 sfrrs. mm&s 04«. g^^yr^^tca^ 

yr/Hi^sm-rst-Ffcii^^ixTv^. ut^ hmsss&aus&s 0 1 . bsgEsa&insss 

[0039] i«J:d^fi!t«y-FTy7-IC3 6t: 0 2RVWWm<5 0 3*mtth. iilfcJ: 1 ?. 

fcV^-C. *Jfil|5M84 0 3«. 3yhDWHC12K ho-;H C 1 5 2frt>y4 hx-^^SJ^JSit^ 
Vl&Wi'VTiVm*. 58^407. 40 8&tfflJ§ 40 J©^. F«JS»IIISS5 0 2(±^K5-f Fr-^fl 

08S4O4 5:4LTS#t*. ©J«llHl»4 0 314. gfl ^18^5 13. 514*4LTA*L. 9 A YW^L 

xy r^^ta^v^T^M rxiii!i84 o 2c#lta ^niB5 o i izx *)Wt&^tuzm<r>yA YW&tmm 

*ON«BWRieL. Sfc«#IUB4 0 4 5:y-F^ 50214. i<0^-f FmS[2rflmHI»5 0 3 fcffi*&-f 

J8SlHl»4 0 1 Ttmg^^ 'J - Kft^^W4 0 7. S . «m@S5 5 0 3J4. ^^f FffiS[railIB 502*^ 

4 0 8A^aj*T^I.«aSt^rS. ZiUzX*). X m&ZtlhyAYWSL*. 4ffll^HSA2 0t'eix-e f ^ 

>fTX|Hl!S4 0 2* i ^y-F^'y F35 Hzm&^tUz l^$itTV^#^-y F3 5*W7>f h^yF352 

A>fr^nxfen. SKU-F^yF3 5ltJ;0x <Oo*>. ®mm5 0 4tz£*)m%.Ztifi:yAY'\-yY 

jx? i ifrbv-YZi&m^wv-Y'm*§imm 352t:«*&-ri,. MEs^e^^^ 

40 1^018118$^. S8f 4 07. 40 StitLX 50 F^-/ F3 5 2fcJ: 0. SS^^ h^y F3 5 2fc 



1 1 

[OO44]06(i3>'hn-/HCl 5 2<Ofi|j£ft5K 
f/Oy?0T'*>&. 3yhD-;HCl 5 2(1. V- 
H«#«60I86 0 1 fc . m®%6 0 2 1 . 74 h F 
54 As?g[IHg6 0 3 fc . a ? ?4: V9iaft6 0 4 
fc. 5fc*»4»«lfi$m:v^S. nyha- 

;H C 1 5 2(12 4fflOD3S76 0 6—6 2 9ft#LTV> 
£.387606. 607fc. 387608, 609fc.38 
7610, 61 It. 3876 12, 613fc(l. 4fflO 
HSA2 0fc|^$ixTV^6U-KT>'nC36 (<0 
38^4 0 7, 4 0 8) fc-?-ft-r*lJg83irC^!>. 387 
614, 615&t/3876 1 6, 6 1 7(1. *4 fF P 

c i 7<7>8&a-7 mi 7 omtzmztix^hyj 

Cl 8^)3875 13, 5142WX3B751 
5, 5 16fc-t*l-m£8S*VCV^. 387618, 6 
19tts/a*?*5^15 4fc«IKMVO>*. 3876 
20, 621fttf3876 2 2, 6 2 3UU BaHfcfey- 
F/54 h7***fc«KS*l. 3876 2 4-6 2 7(1 
B»*ACPUi:lMI8tirv^4. 
*;Mi. U-Kfl»Wtt-*A/D (rto//f^' 

sswas, 74 hT-^t^Hr^weaiivy-F 

PU(i. HDD^ffcOfcllSll. «itf*XhH»'J-H 
/74 hnv^Ffctfca y-F/74 MM, MM 
5£r-fX:?l l±<DBgh 7 y ftfi##> 

PU(i. nr!I*4yPCB(c£§|S*i.TV>£. 3876 2 
4~6 2 6(1. ^UT;Pt-^SDATA. i/VTMk 

i*<0?4 5 ymti-isV T)W-5A *-7vm#s 

DEN. &tfy7b?n7?SCLKi»^i3^ 
yTJHI9«>XftfcJll»6*U 3876 2 711. 5J-F* 
fc(l74 FWY*fvc***»fttti&** F 
m^R/WO A^J fcJBUMl*. 3876 28, 62 9 
(1. #y-HTV7 , IC36 (053874 0 9. 4 10) 
At/yA FF74AIC18 (?>3875 17, 518) 
£±E1MV1. V2*tt»f*fc»*>WW7 , C* 

[0 04 5 3 y-MKMMH*6 01li. U-KTV 
7*1 C 3 6*»&ffl*Sii* 'J - FflWftRJKM VCii 
(if 6. <3J#IhIS&6 0 2(1. 4<iOHSA2 0t-etL-e 

tsk y - kt y r i c 3 6 a^aj*;* *i& y - Kfl» 

ft y- HC94HRW6 0 1 <0A^Jfc« 0»i 1 *> 
ffiOSxJ&ftftffo. «#HI»6 0 2(12*. 

fc y - ft yr i c 3 6 (en 1 y r/m-ftfaia $ 
til. J: a(cffl0#i.sm2<o«J0#i.ii^ftff3 . 
[0 0 4 6] 94 M*?>fX|ffiHa»6 0 3tt. CPU 
a»fcG>y-F/?4 hffi^R/Wfc«tT$d«IlI»6 0 
5 CUO OFF/ON 3*1. ONfctgfcfcVvC. 3876 
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1 2 

2 2. 6 2 3£:frLTA;ft3*t£y-F7**/^&<D 
74 hr-?fl^ft3S76 14.61 5fcJii;Jjf S. 
s<y^4E>^EIB60 4U, 387618. 6 19ft^L 

TA*^*^a-/^-feyf 1 5A<n$ti)*w&. j fAv 

•WMBUTC P Ufc^ a y ?8&lf|-5|fc LTSWjf £. 
$08H!g&6 0 5(1. CPUA^O^3<0vyr;l^^-i: 
y-F/54 HS9R/WI36t. y-MTOMHR 
6 0 1 0)7*4 F ( 'J — Ft- F/54 F 

t-FjOflJMM.. «#HI»6 0 2<OflJ')#i.s 3S 
10 ^IUK6 0 2ft^-LT<7)y-FTyriC36^<?)m 

Kovyr/wi^ai*. ?^m<?^«nhhii603 

OON/OFF. 74 hF5^fAIC18^(0^2<0>' 

y r;Mi^ai^ . &v * a » 9 * >f hiss 6 o 4 

[0047] I«J:3^MwyHD^HC152 
fciiWC. CPUa»<o<0y-F/74 bfl^R/WCrJ: 
054 hjWBJ£3*lXV***aiCtt, $OfflIIlIffi6 0 5»l 

cpu*>^i3(?)y y rsHt9£ttJ&f ftgreos'y 

r;Wl^ft3876 16,61 7fcffi*f £. £<03I2<0 

20 vyr;Hs^i^yr;^T-^sDATAavv7b^ 

Q7?SCLKK5rO, 3876 1 6. 617*^4 
yFPC 1 7ft:frLT74 h F?4><I C 1 8?)3S75 
15. 5 16fcfttt&fl.6. 54 FF94AlC18rt 
<ttHffll|I]S&5 0 4(i. 3875 15. 5 1 6(C«jA$iut 
S2<0xyr;Mi^fci5tT. laSL5tJ:afc7-f 
a^0885 o i „ va vmsssmsm* 0 2&V«# 

@»5 0 3?:©J1IWI». 

[0048] ifcnyho-;HC152rt(D®IfflIll» 
6 0 5J1. y-F/9-f hfi^R/WtCiO^^f F* 5 *^ 
30 £3ftTV^«fr. 54 hh*7-f>'N*8>fSlil88603ftO 
N-TS. ClfHcJ:y74FH7>fAl}fg|ll»6 0 3<l. 
y-F/5-f h7^^;W» i 'oS876 2 2. 6 2 3fcttl& 
§<l&7'f hT-^ft-tft3876 14.61 5{CJiJ*f 
^054 hx-^ffi^«±. 3876 14.61 5frt> 
*4 >-FPC 1 7£*|-LTm>M VFPC 1 7<^S 
SUfc|@|$<xTV^7'f h F5-f a'I C 1 8CD3875 1 
3. 5 14fcft|&$ilS. 

[0 04 9] =jA FF5-CAIC 18rt^)54 h«SPS 
0 214. 387513, 5 1 4fcffi£$*ut7-r 

bmiS^IilSf5 0 1 lei O^S^ix^ 

hmo5ft«#iii»5 0 3(ca5*f h. mm, 

5 0 3(1. 74hme£IBi!lIlI»5 0 2*^<7)74hffia[ 
ft. mm504iz£*)m.Ztlfi:7Ah^vV3 5 
2fcH5^f 38750 5, 5 0 6<0*t. 3875 

07. 508?>*t. 387509. 5 1 0O*t&tflS75 
11,51 2c7)*f^a t>«iSm^7>f HMK352 
(c*t«fl > 3S7*ttSS?a5^f&. dtifcriO. 74 F 
T-^ft-^(lt^74 F3 5 2(C*HSf S+J8F 
50 PC32ft^-LT^a74h^-/H352(cttl&$fl. 
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[00 50] Jfc3>ho-)HCl 5 2rt<0SIffiHHl» 
6 0 5J4. hffi^R/WfcJOy-K*^ 
£$*VCV>&i§£. 54 FF'7>f/'fi5g[I]8&6 0 3£O 
FF-TS. *(|$|®»6 0 5«£*:. «mHlffi6O2^{60 

ffli/c. m3Wvi;r;i^^Tfe^$nsu-Hr^-fe 
xfi&THX? i i?)fE$lffifc*tJ&ti> y-Fryr i 

C3 6£giR$tf&i:*£. SS«#lHl»6 0 2t:CP 

ua»£> on 3 o^ y rym-sitcJtJ&r * 81 l <r>^ y Y)\> 

-?SDATAS^7h?n7?SCLKK^0, 
#g[HlB6 02a»4>38760 6, 607O*t. 3§760 
8, 6 0 9O*t. 3876 10, 61 10*tRtf3S76 1 
2. 6 13O*tO0*=>. WRZtUZV-VTyy I C3 
6(c*ti&r&387**fc:aj;Jj£i'U *4 >FPC 1 7£tf 
ISRSixfcy-FTyTI C 3 6K»HWi««iF PC 

3 2 iSr^-LTSS'J- FT^T I C 3 6 03874 0 7 , 

4 0 8O»fctt&$*t&. 

[00 5 11M&. v-VTyTic3bft<tfm\m 

4 0 4 fcL 'J — PflMHIHHM 0 1 &l^Sfl»lHl»4 0 
3Od^Oi$fl»lHlJ»4 0 3£3S74 07, 4 0 8Oi*ffl! 
teWJSiTHi. LfctfoT. 3Ho-*IC15 
2*>£>y-FT>'TIC36O3874 0 7. 4 0 8O*f 
fcW&Sfifcfll 1 ^ U T/Wi#JiiB«l|lIS54 0 3 fcA 
«9«0»4O3{i. ayhD-;nci52 
i o^ D 7Ji4mafi tx y - hwmibb 

401JO N4t©tC^T 6 fc «J#l5lffi4 0 4 IC 
J: 0 . 'J - K WMMHI4 0 1 AtAH«PHR4 0 3 O 
i%O!l-F««W40 l£3874 0 7, 4 08 

YTV7 1 C 3 6 \z.ft$i*h V - F^y F 3 5 1 tf 4 
X? 1 l*>^*JRA>ft*:{l^ ( y-Ffl»> UU %m 
y - F T>7 1 C 3 6 «f O y - FW*«f @8&4 0 1 fc 
J: 9«MB3*U SJS0&&4 0 4*^3874 0 7, 408 
0#fctf}:*J$*l.6 . C103874 0 7,40 8<7)»t{f}* 
S*Ufcy-Ffl»HL 4>8FPC3 2&tf.X4yFPC 
17^U3yhn-/HC152(?)Jgf606, 6 
07O*J. 387608, 60 90*t. 3876 10, 61 
10*mU f 3876 12,61 30**0"5 

y— h r^r i c 3 6 tttfc-f s3B7*«::{ft&3iT.& . 
[00 52] ayhn-;nci52rt(0ffl»[lIB6 0 
5J4. ^3il^y-KTy7-IC36*^^IC3 

6 ss87»fcfl«s?^ y - f«wj - m 

^MI9R6 0 1 izMlZtlZ* «JS0K6 0 2 
££*)W)W*-Z-£Z>. ZtUzX*)V-VT>71C3 

6i>^ff)>j-vm^iio-m^mmme 0 1 0 

it&SiVC. 3876 2 0, 6 2 lfc*H,Ty-K/?4 
[0053] ULhfc^yi J: 3 fc. *3tltiB8£&l vc 
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tt. ^hwnamKMhWj'mm 502 

fcrtKU:?* F F54 Al C 1 8#3>-Fn-/HC 
1 5 2*>*>8i4fcfflSS*U flo3§t54 F *I 
C18#. *>fVFPCl 70d*>. 7^fal-^l 
30»gfi4fie2 2{cfct 1 7 2tC«fc yBJgSftSMSK 
^yFPCi70$fe3SSJlc!||i3#rc^!.. 0*0. 
3yhD-;HCl 5 2rtOvg y?-fe>iNa]i86 04 
byH FF54AI C 1 81*1054 Fm8Sffif&08& (7 
4FF54'*E]S&) 5 0 2fc{4. «K.X4yFPC17 
10 OTSIi&S#0£$fcTHth.TV^. Ur#ot\ ^3-/ 
7-t>*mftt74 FSSMUffi (54 b K94 
ft) t*l-3ybn-/HCfcrti$fiTV^J: 
H£0. 54FF54AIC18|*]054F«SSiS&lH] 
»<54FF54yA*|II») 5 0 2"C54 FmS££«aix 

4 •y7^§*tfcLT<>. 3yFn-;HC152rt 
a5<0«jS€E*^rr &Sft*4£< . v a >y 1 

5 4 OftWiBa £itMi-r 6 S' a -y 9 -fe 6 0 4 O 
IWfclWfcafl^fcUPStV*. ioT. 54 F«i£0 
K5^.-f y7>^ti5 I Crt^O«SBEO^&te 

[ 0 0 5 4 ] 7>f MKSffil&lHlBK ?4 V 
>mW> 5 0 2£l*]jg-t65M F C 1 814. 

>FPC 1 7<D5fc38$K!l£3ilT^6^fca»f>. 
o^0HSA20 c0-9-^>>- 3^28 *3t I4T-A 2 

(5>fFF5>fA@K) 5 0 2#3SfRLfcfcLTt,. ^ 
X'O'y 3 y 2 8 £fc«T-A 2 6tf$g&Ltz 0 . if* 
^yi' 3 y 2 8fcieg$*lTV*& y - FT^T I C 3 6 

30 [0055] itz. 5>f F«g£Bi)IlIKK5>f hF5>f 
5 02 (££-tr5>r hH9^fAiC18) fc5 
^F^-yF352fc O^coliJSSEfi J . F«SSS» 
ESS (yJ hH^AHR) **^-f >FPCO@^iS?(c 
l^^ixl. 3 y f n-;n c ferrt^$*iS^fc:lk^. 
> F P C 1 7 0»ra&at#0£3fc'Wl< t§ 

h. 4->t. 9^ Fmssaaiiiffi (^^ff^^^hi 

8S) tf. ^yFPCoajg&fcSlilSi'U.nyFn- 
(74 FF'7-<AIlIiS) 5 0 2i:7>f F^yF3 52t 

200MHZ gs^-c±tf x i>w&.m£x-mdi 

fit. ±SiSSS«y4. 7^ FmS^fillHlJS (y 

4 f F74 a*hi») t y-K«9«BG» ( y-Fry 

rialK) t SrH- 1 CrttctiW>T-9-^y^ 3 y*^J4 
T-A±.lZ$m L^^Kit^tf 2 0 mmgjgg< ft 
£. L*>L. COSJSOffiSI<4. CSU-FlGbps 

50 [0 0 56] -e^-C. 7>fFmieiEffillll»(74FF7 



1 5 

-fATUffi) 5 0 2£-£tJ74 M*?4XlC18fcfU. 

■c. ?a hmgsmm(7 4hV74'<m) 502 

54 h W<I C 1 8^)fi|j^S$-^tr3yb 

FPC17O^asC0^S£fcfe#;i£>*U.. L*» 
U 54hK54 AlciScDffifigg^&tfnyho 
1 cti, 54 h K54 a 1 c 1 SizttKX&mtf 

X>f yFPC 1 7<05^gS?K:^3ybD-;n C^H 

0. 54hK54KIC18«0fitj£g3g£-£tf3yho 
-;H C£*4 yFPC 1 7c7>5tJg^(i^-ti.-fc«i 

Jfcg^Sr-lrtf 3 y h a-/H C 4 > F P C 1 7 <rtft 
54**T?*jlX-* 1 3<7«6#Sr«!»JLTU 

t naitc, * ^ y f p c 1 7 o@£S5tciiiii-s#g# 

diOJ^fctt. ya^n/^l 54 

[0057] dfucttu xmtmmz&^xtt. y 3 

•y^-byiMlI»6 0 42rrt^S3yho-;HC 1 5 
2fcy3y?*y^l54fcli*fcSWcB8gLt\ ^ 
4 yF PC 1 7<9@£SB. BP^-.X 1 0OSM±tC@ 
£3*lfcS«*«a 5 0±fc|gg;**VO^. vKOid 
fc. v 3 y^-fey-9-154*«HDDO@^^fc:|ISI$ 

*ro>*jfc*>. *ha5a>^^HDDtdrai&*i*:Jiil>- 

■t >V®9& 6 0 4 £ rti^T & 3 y h a-;H C 1 5 2 1 
y^-feytl 5 4fc*TOLTSS$ilTV^/t 
^37?tytl54i:3>'ha-;HC152rt 

*>y 3 -y?*y^[ll8&6 0 4fc<9iEJSLfi«Jg<. L£#o 

[00 58] it:. 54 hmSDSBDlIlffi (54 HF54 
t*&b) 5 0 2£rt^T&54 FK54AIC18#.* 
4 y F PC 1 7^5tSggUKH5ISn-CV^fiH£'C{i, 3 

yhD-;nci*ifc74 hmsDira!s& (54FF54 

#^£>*U,fl|j£fclt^T. *4 yFPC 1 7 
±TOfai8£ 1 ^y F=3fc •) 2#*»£>, £^-y FT4 

* (54 br-^«^ffl<02*fc^2<0yyr;i^^ffl 
<D2*fc4>£fM*) t-r^ct L£#o 

■c. YmfiAvyxmrnmcte. * 4 yFPc i i 

[0059] tlLlZ&VZmim&X'lt. 
7 1 C 3 6tfT 9*3.^-9 1 3 ?,#H S A 2 

owrx^yj-g y 2 8 c-eft.-fft.Hg $ ft& to 
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•J - H T y 7* I C 3 6 ##H S A 2 0 <DT- A 2 6 fcH 

[00603 £fc#?|BJHi. ^>y K«aW-*H S A# 
X* »/:7$ft£:7?^*x-*£«i;tfcT -r X?3£fiT 

htm. ffi&TJZfm&t'HDDimcoTiA? 

[ o o 6 i i &fc. *ma. ±mumB£®£2ti 
&i><r)Xit%<. mfomx-mm%tm8iL%^& 
10 mx-m*iz$mt&zttf*imx'bz>. mz. ±Eiat 

mttfrt>mrii)*>mmftmmtixi>. m#m 
& l i o t -ttmmcomcw^mm^^: < t *> 1 o 

^<fctio*«#fens^K:li. ^wfll^fr*^!^ 
[00623 

20 [^8^*3 JJLhP^L^J: 3 tz*%mz£HJkZ. # 
EffiS-^tf 'J - KT^r I C*^t6$ti, SfeSSSS^T^ 

fii-^ ^ y f pc<r)%mmnz. 

yA hVyAJt®mistJ74 b Vy-CtlCtfimZ 
tllffifSlt LtZZklzi.*), V-\ t T>7®&3.VyJ 
b Yy4 rt®SM&« t^•/ Kfc WS«ffill<0^$5rM 

tttmiizxtni. imm&L. bd^hsaco^x^ 
30 yvsytJtur-Aifcu-HryT-ic**^^ 

tl. y-f>FPC<05tJg3H7>f hF5-f AICjMW 

3<xS««tlni.T. is9v?*yyim&iz®%.i$tL 
Sfcftfci^^a^ii^3yho-;HCH. 
OS/3 y^-fey9-t^SttSj/3 •y?-feyt>-ElS&a% 

54 h K54>KEft£:K8x4 y^y^$*Tt>. 

»/ ^ y^iHi?S5r-g-tj3 y h p-;i^ i c rtrmsmEEtf 

40 [anofs«^siBB3 

[0i 3 xm^msmmhwsKT < xmwo 

[02 3 01 «f>tf)H S A 2 0 £^-T^ffl0. 

[03 3 0 1 W^faX-^ 1 3 1 %WiT?1-jLX. 
-9 1 3<0W®ffl4flc2 2izfflfeZtl&* 4 yFPC 1 
7fc£Srf^«0. 

[043 02at/03+<oy-Hry7*i c36oni» 

m&ZTFrt 7*P-y^0. 

[05 3 01»t^3+^74 h H54AI c 180® 
50 »«^^t7"D-/^0. 
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1 7 

[H6]E3+<03yho-;WIC152<9lIII&raj£Sr 28- 

5tt^o»/^a. 3 2- 

im<mm 3 4- 

3 5- 

1 <fi&MT4X?8tiO 36- 
1 15 0- 

1 5- -S«JL- -y h 15 2- 

17 -*4yFPC (^^y7^^y;PT'J>'M5l88 154- 

322- 

18 "7>f M*tM><IC 10 4 0 1- 

2 0-HSA (^>y K-rx^y^ayT-fe^'J) 5 0 2- 
2 2-ttSfflA* 5 0 3- 
24-VCM(^X3-f;R-^) 604- 
2 6-7- A 6 0 5- 
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•y— K75TI C 



u 4 vfp cosset) 
• y - Mt-fttnaK ( y - HryriHiis ) 

•&J0PIEI8& 



[01] 



*-*io 



VCM 24 




5-ri-K?-f/te IB 

*-f>FPC17 



[03] 




(11) 
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USA 20 



322FPCWHI 



C152 



[04] 



1 407 
408 



402- 



<^ T "kit- K 
, — ->cx ' k ^ 351 



Mm 



403 



[05] 



18 

jL 



*20 



351 

406 \ 
35 



* i 1 -322 
17 ^32^35 
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[06] 




